Abstract-Under the auspices of the NASA Innovative Advanced Concepts (NIAC) Program our team is developing and demonstrating key technologies required to realize a suborbital, 10 meter class telescope suitable for operation from radio to THz frequencies. The telescope consists of an inflatable, half-aluminized spherical reflector deployed within a much larger carrier balloon -either zero pressure or super pressure.
I. INTRODUCTION
The realization of a large, space-based 10 meter class telescope for far-infrared/THz studies has long been a goal of NASA. Such a telescope could study the origins of stars, planets, molecular clouds, and galaxies; providing a much needed means of following-up on tantalizing results from recent successful missions such as Spitzer, Herschel, and SOFIA. Indeed, Herschel began its life in the US space program as the Large Deployable Reflector (LDR) -to be assembled in low Earth orbit by shuttle astronauts. Escalating costs and smaller federal budget allocations resulted in a downsizing of the mission. However, by combining successful suborbital balloon and ground-based telescope technologies, the dream of a 10 meter class telescope free of 99% of the Earth's atmospheric absorption in the far-infrared can be realized. The same telescope can also be used to perform sensitive, high spectral and spatial resolution limb sounding studies of the Earth's atmosphere in greenhouse gases such as CO, ClO, O 3 , and water, as well as serve as a high flying hub for any number of telecommunications and surveillance activities.
II. RESULTS
NASA's zero pressure or, more recently, super pressure balloons provide a means of transporting to and maintaining payloads of 2-3 tons in near space. With this capability it is perhaps possible to construct a 10 meter carbon-fiber telescope and launch it to near space. However, the combination of stratospheric winds over such a large dish surface and pendulation at the end of a long balloon tether would make pointing the telescope at the required arc second levels problematic or impossible. Instead of attempting to maintain the pointing of a large telescope at the end of a tether, we propose to deploy a telescope in the benign, protected environment within the carrier balloon. The telescope is itself a balloon, spherical in shape, metalized on one side and anchored to the top of the carrier balloon via a rotating azimuth plate (see Figure 1) . The carrier balloon serves as both a stable mount and a radome for the inner balloon reflector. Light from space (or the atmosphere or ground) first passes through the ~1 mil thick polyethylene skin of the carrier balloon and then through the ~0.5 mil thick Mylar side of the inner balloon. Both these layers have only between 1 and 10% absorption at the wavelengths of interest. The incoming light then encounters the aluminized, spherical, back surface of the inner balloon and is then brought to a focus by a spherical corrector [1, 2] at the receiving system.
III. SUMMARY
A 10 meter, deployable spherical reflector can be used to provide new, unique insights into the origin and evolution of the Universe and the chemistry of greenhouse gases in the Earth's upper atmosphere. Our concept study focuses on using LBR as a suborbital platform, but it also has the potential of being deployed in orbit.
